Abstract. -We have measured the temperature and field dependence of the AFMR-linewidth in Rb2MnC14 and similar antiferromagnets in the millimeter wave range. An essential difference in the behaviour of the linewidths for the transition AF/P and SF/P is explained by the different character of the 4F-and SF-phase.
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Introduction
RbzMnCl4 is a quasi-two-dimensional weakly anisotropic uniaxial antiferromagnet with a magnetic phase diagram quite different of that of the well known three-dimensional uniaxial antiferromagnets like MnF2. In Rb2MnC14 and similar systems like the diluted antiferromagnet Rb2Mn0.gCd~.~C14 and the mixed system RbzMn0.98Cro.02C14, the spin-flop transition which separates the Ising-like antiferromagnetic phase (AF) from the XY-like spin-flop phase (SF) is of second order unlike in the three-dimensional case where it is of first order. This has been shown by neutron diffraction in RbaMnCl4 and K2MnF4 [I]. The transition to the Ising-like antiferromagnetic phase is possible where the magnetic field-dependent out-ofplane anisotropy does not vanish. Furthermore the transition from the paramagnetic phase (P) to the SFphase is most likely one to a three-dimensional long range order for reasons of a small in-plane anisotropy and maybe the interlayer coupling 121. Because of the different characters of the AF-phase and the SF-phase, the transitions to the paramagnetic phase are expected to differ strongly from each other.
Experimental
We have investigated Rb2MnCl4 and the other quasi-two-dimensional systems mentioned above by means of magnetic resonance in the millimeter wave range with the external field parallel to the crystalline c-axis. The experimental setup has been described elsewhere [3] . By sweeping the external field at constant temperature and frequency, resonances have been observed in the AF-phase (AFMR), the SF-phase (SFR) and the P-phase (PMR). We measured the temperature and field dependence of the linewidths of the resonances within a frequency range from 8 to 300 GHz and a temperature range from 4.2 to 150 K. 
Results

I
also shown the phase boundaries as determined by neutron diffraction. For the lower fields figure 1 illustrates that there is a strong increase of the AFMR and PMR linewidths when the phase boundary between the antiferromagnetic phase and the paramagnetic phase is approached. The linewidth seems to diverge at that phase transition. For the higher fields above the phase boundary AF/SF there is no such a strong increase. As the phase boundary SP/P is approached the increase of the linewidth is much smaller passing only through a moderate maximum. This maximum is not located at the phase boundary but somewhat away from it in the spin-flop-phase. The linewidths of RbzMno.g8Cr0.~2C14 and the diluted system RbeMno.gCdo.lCl4 show a similar behaviour. We have also investigated the behaviour of the paramagnetic linewidth near the critical temperature. Recent considerations of the linewidths connected with nonlinear excitations show an exponential law for the dependence of the PMR linewidth on the temperature, i.e. r cc exp (E/kT) [4] . Here E is the energy of the nonlinear excitation or soliton. We have plotted the logarithm of the PMR linewidth as a function of 1/T (see Fig. 2 ) and we received nearly straight lines but with different slopes for approaching the AF-Phase and the SF-Phase. In the first case the slope is in good aggreement with the theoretical results leading to r cc exp (E/lcT) . For the much smaller slope in the second case there is no theoretical explanation yet. Nearly a straight line with slope 12 is obtained in good agreement with the theory leading t o r x exp (ElkT) and slope E/kT, while for 177 GHz the slope is completely different.
Conclusion
All our results show that the characters of the transition from the paramagnetic phase to the antiferr* magnetic phase and of that to the trpin-flop phase are very different. We explain this as a consequence of the fact that a proper transition t c~ the Ising-like antiferromagnetic phase (AF) would be allowed even in two dimensions while such a tran~it~ion is not possible on universal grounds for an XY-system in two dimensions. The solitons and their interaction with magnons play an important role in the intlerpretation of the linewidth data for the transition A:F/P. It seems possible that these non-linear excitations cause a kind of random disorder, even in a pure antiferrornagnet like RbzMnCl4.
